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Spectral data extraction
The reflectance spectrum data, calculated by averaging the spectral value of all pixels in the ROI to produce only one mean value (spectrum), were extracted from solely the soybean leave regions by ignoring both the background and shadow. The final mask named 'Automatic Mask,' which is resulting from segmentation step, was used as the main ROI to extract spectral data from the calibrated multispectral image. The reflectance spectrum data, calculated by averaging the spectral value of all pixels in the ROI to produce only one mean value (spectrum), were extracted from solely the soybean leave regions by ignoring both the background and shadow. The same procedure was repeated to obtain the 19 mean spectrum values of other soybean leave samples from all multispectral images saved in a spectral excel.
Partial least squares regression (PLSR) calibration models
PLSR, a dimensionality reduction method, is emerging as the most robust and reliable chemometric method for constructing models and aims at determining predictor combinations with maximum covariance with the response variable when the measured variables are many and highly collinear [1] [2] [3] . The PLSR is an optimized version based on the linear algorithm, so the good calibration performance of PLSR for one response variable can be improved by eliminating of uninformative variables. The variable elimination is based on the PLSR coefficients β, the vector containing regression coefficients b (K × 1), which are calculated by,
Where W (K × A) is the X weight matrix, P (K × A) is an x-loading matrix and q (1 × A) is the y-loading vector. 3 The PLSR model derived for chlorophyll a and b content on the full range spectra is shown as follow: (2) Whereβ 0 and β i are regression coefficients, Y Chl is the measured chlorophyll a or b content of soybean leaves samples, X i is the variable at the ith wavelength, n represents the number of wavelength.
In this study, the training set and the test set contain 90 spectra and 60 spectra, respectively. After that, PLSR was executed using MATLAB 7.11 (The Mathworks Inc., Natick, MA, USA). The performance of the final PLSR models is evaluated in terms root mean squared error of calibration (RMSEC) and the root mean squared error of prediction (RMSEP), as follows, 
Where n is the number of samples in the test set. 
Optimal wavelength selection
The successive projections algorithm (SPA) is a variable selection technique designed to Wheat plants (f). The moss Physcomitrella patens (g).
